The p28 core polypeptides of four isolates of caprine arthritis-encephalitis virus (CAEV) from goats was compared with those of visna virus (VV) and progressive pneumonia virus (PPV) from sheep. Monoclonal antibodies recognized p28 epitopes common to all six retrovirus isolates, a p28 epitope on four CAEV isolates, but not VV and PPV isolates, a p28 epitope on four CAEV isolates and VV, but not PPV and a p28 epitope unique to the CAEV isolate used for immunizing the mouse spleen donor. Comparison of two-dimensional maps of tyrosine containing tryptic peptides of p28 demonstrated that three CAEV isolates had similar maps while a fourth CAEV isolate, VV and PPV had several peptides different from the three closely related CAEV p28s and from each other.
Minneapolis, Mn., and PPV was provided by Dr R. C. Cutlip, U.S. Department of Agriculture, Ames, Ia., U.S.A. The CAEV isolates were grown in primary foetal goat synovial membrane cultures (Crawford et al., 1980) while VV and PPV were grown in sheep choroid plexus cells. Unlabelled and [35S]methionine-labelled viruses (Johnson et al., 1983) were purified by ultracentrifugation on 5 to 45~o sucrose gradients (Cheevers et al., 1981) . BALB/c mice were immunized with p28 separated by gel filtration (P-100, Bio-Rad from 10 mg of purified, NP40-disrupted CAEV-63. Spleen cells from these mice were fused with myeloma cells (Davis et aL, 1983) . Hybridoma supernatants were reacted with purified CAEV bound to flexible microtitre plates (Dynatech Laboratories, Arlington, Va., U.S.A.), washed three times with T E N buffer (20 mM-Tris-HC1, 5 mM-EDTA, 100 mM-NaC1, 5 mg/ml bovine serum albumin pH 7.4), incubated with rabbit antiserum to mouse immunoglobulin (Ig), washed three times, incubated with ~2SI-labelled protein A and washed three times. Individual wells were cut out and counted. Five hybridomas were cloned twice and the Ig isotype was determined to be IgG1 in double immunodiffusion with commercial antisera (Bionetics Laboratory Products Division, Charleston, S.C., U.S.A.); the Ig concentration was measured by single radial immunodiffusion (Johnson et al., 1983) . 
The panel of five MAbs was evaluated for binding to [35S]methionine-labelled viral proteins in an immunoprecipitation assay (Johnson et al., 1983; Gogolewski et al., 1985) . All five antibodies (5A1, 8BI, 10A1, 12A1 and 13B1) precipitated only p28 from 35S-labelled CAEV-63 proteins as determined by autoradiography of precipitates separated by SDS-PAGE (Fig. 1 a) . When 35S_labelled CAEV-Co was evaluated, antibody 12A 1 failed to bind while the remaining four antibodies bound p28 (Fig. 1 b) . Results with two additional isolates of CAEV, 52 and 89, were similar to those with CAEV-Co ( Fig. 1 c, d ). The p28 bands immunoprecipitated by antibody 13B1 in lanes 4 of Fig. l(c) and (d) are faint, but were clearly visible on the autoradiographs. Antibodies 5A1, 8B1 and 10AI bound 35S-labelled VV p28, while 12A1 and 13B1 did not (Fig. l e) . Antibodies 5A1 and 10A1 bound 35S-labelled PPV p28, while 12A1, 13B1 and 8BI did not (Fig. l f) .
The reactivity of the five MAbs with virus-infected and uninfected cells was evaluated by indirect immunofluorescence (Cheevers et al., 1981) using fluorescein isothiocyanateconjugated rabbit antibodies to mouse Ig. The reactivity of the antibody panel in immunofluorescence tests (Table 1) was the same as in immunoprecipitation tests (Fig. 1) except that antibody 10A1 failed to bind PPV in immunofluorescence tests.
The results from the MAb studies indicated that antibody 5A1 recognized a p28 epitope common to all six isolates in both immunoprecipitation and immunofluorescence assays. This antibody may be useful to detect sheep and goat retroviruses in culture and in infected tissues. Another antibody (12A 1) recognized an epitope unique to CAEV-63 which was the virus isolate used for immunization of the spleen donor mice. Monoclonal antibody 13B 1 bound to all CAEV isolates, but not to VV and PPV; this antibody may differentiate CAEVs. Monoclonal antibody 8B1 bound all CAEV isolates and VV, but not PPV. Demonstration of antigenic differences among the p28s from goat and sheep retrovirus isolates is similar to findings with murine retroviruses (Chuat et al., 1985) .
For peptide mapping, the p28s were cut from Coomassie Brilliant Blue-stained 7.5 to 17.5~o SDS-PAGE gels of purified viruses. The p28 was the predominantly stained band for each virus and was easily separated from the other proteins. Slices were washed with 25 ~ isopropyl alcohol and 10 ~ methanol, dried and labelled with 125i (Elder et al., 1977) . Labelled slices were washed, dried and digested with TPCK-treated trypsin (Elder et aL, 1977) . After digestion, the supernatant was removed from the gel slices, lyophilized, resuspended in electrophoresis buffer and the peptides were separated by thin-layer electrophoresis and chromatography (Whittaker & Moss, 1981) on 20 x 20 cm cellulose plates (EM Reagents, Darmstadt, F.R.G.). The plates were dried and exposed to X-Omat film.
Comparison of CAEV-63 (Fig. 2a) , CAEV-Co (Fig. 2b) and CAEV-52 (Fig. 2c ) revealed similar p28 peptide maps, while CAEV-89 p28 (Fig. 2d) had differences. Also, differences in p28 peptides occurred when the related p28s of CAEV (63, Co and 52; Fig. 2a , b, c) were compared with VV (Fig. 2e) or PPV (Fig. 2f) , when CAEV-89 (Fig. 2d ) was compared with VV ( Fig. 2e) or PPV (Fig. 2f ) and when VV (Fig. 2e ) was compared with PPV ( Fig. 2f) . Structural differences provide a plausible explanation for the differential reactivity by some of the MAbs with p28s. Similar structural differences occur in the major core polypeptide of primate lymphotropic retrovirus isolates (Jurkiewicz et al., 1986) and mouse retrovirus isolates (Gautsch et al., 1978) . In contrast, equine infectious anaemia virus isolates have similar p26s (the major core polypeptide) with the exception of a stable change in the p26 of one isolate after passage in horses (Montelaro et al., 1984) .
In conclusion, the p28 peptide maps show divergence among CAEV isolates and between VV and PPV, preventing differentiation of goat from sheep lentiviruses. In contrast to the results with p28 peptide maps, one MAb differentiates goat from sheep lentiviruses.
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